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The peculisr dangers

arising from the P esence

IN T13J3

CIVIL DEFENSE PROGRAM
,+ ... ,

characteristic of atomic attack are those

of ionizing radiations, 3 physical phenomenon
—————— 0

loosely %ermed radioactivity.

WhI.leit is hoped that international control of atomic energy, which

would eliminate the possibility of atomic attadc, may be achi-ed, our

national security

specific pkn for

defense pTO~am.

demands Immediate development and

radiological defense as a part of

implemedation of a

the national civil

AU those passive measures of atomic defense directed toward the

prevention or mitigation of personnel injuries resulting from over-exposure

to radiological hazards are collectively termed radiological defense.

.
As relzted to atomic attack, any and all risks arising from, or attribut-

able to, the presence of Ionizing r~.diationsare cal16d radiological hazards.

With respect both to atomic attack and to radiological defame, the

term ionizl.ngradiations may be taken to mean those nuclear emanations, gaXUWi

rqs, neutrons, beta mrticles and alpha narticles, which are capable Of

penetrating the human body to v.>ryingiiepths. They w cause ln~~v”t~o%h

ionization of the countless tiny cells of which all living tissue is composed.

For purposes of this discussion, there is no need to be concerned with their ~

detailed ;q&aical characteristics.
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of enemy capabilities,both present amd future, does not properly lie

within the

conception

solely for

scope of this report. In order to provide soJsedefinite

of the devastating effects of atomic attack, it will be assumed,

purposes of simplification,that a single atomic bomb is dropped

without warntng on some densely populated industrial area in the nation.

Aerial Burst Probable. In view of the numerous technical advantages

which may reasonably be expected to accrue, It is ?robable that the bomb

used by a theoretical enemy would be detonated well above the earthls surface,

as was the case at both Hiroshima and Nagasaki.

Casualty Estimates for Aerial lhrst. DetaUed analysis of ~rtinent

data

thiS

yovides the following estimate of probably casualties resultlng from

t~e of aerial detonation of a single atomic bomb:

To%l Xumbers of l’ataland Non-Fatal Casualties. It is esti=ted

that human casualties of various typm would total roughly 109,000,

including:

:’atal. Ap~oxlmately ~,000 in all, with 20,000 persons killed

outright and 20,000 additional dying within the first week

following detonation.

Slon-ktal. &proximtely 60,000 in all, with 20,000 serious

cases in the first week, plus 20,000 reqtiring extensive and

20,000 lesser degrees of medical treatment during the first

three weeks after detonation.

Generalized 9?y-oesof Casualties. The two general typee of

iqjurles to be expected aret

Those Common to Ordinary Attack.

shock, burns from flash and flame

These would include

and varied trauma

/’
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produced by blast, flying debris and structural collapse.

They would be similar to those resulting from ordinary .

hi& explosive raids of comparable destructive force

and would cover a wide range of individual severity.

Those Peculiar to Atomic Attack. These injuries, which

may be observed either alone or in combination with

other listed immediately above, are caused %y e~osure

to ionizing radiations. In non-fatal cases, the general

signs and symptoms of such injuries usually become

apparent from three to 21.days after exposure. They

include malaise, nausea, bloody diarrhea, prolonged blood

clotting time, and reduced resistance to infection end

disease. Administration of whole blood represents the

principal form of effective treatment. Promptly dminister-

ed, it may be expected to save the lives of many ‘borderlinefi

cases.

Geor,vaphical Distrilutton of Casualties. In general, but with

marked “spotiness~ attributable to ‘chance shielding and other

factors, the nature and percentage of casualties would be

directly dependent upon distence from the point of detonation.

Over-all distribution estimates,based on diatancea from the

center of impact, are as follows:

Within 500 Yards. ?Iearly100$$immediate fatalities may

be expected. !Cheywould be due to exposure to ionizing

radiation, blast, burns, structural collapse and numeroud

other fzctors.

----- .-
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Between 500 and 1,000 Yards. Yearly 10@3 fatalities

may he expected, with deaths occurin~ at various ti~es

within the fi~st three weeks after detonation and

t~)es of injuries sustained VIouldagoin vary -,fidely.

In przcticdly all c~,ses,ionizing radiation could be “

the primary cause of death, though in many instances

it may not be.

Between 1,000 and 1,500 Yards. ‘The likelihood of fatal

injury due to the effects of ionizing radiations would be

greatly reduced, but the likelihood of serious inJwJ by

flati and flame remains high. It m= be expected that

fatalities in this area would total approximately 50,;

of all individuals present.

~etween 1,500 and 2,500 Yards. Ionizing radiation may

le expected to cause many non-fatal injuries, but pr~CtiCall&V

all fatalities would le directly attributable to other

factors. It is likely that approximately 15~ of all people

Between 2,500 wd 3,000 Ytis. Fatalities would he rare,

probably l;:to 2$ of all ~ersons in the zone. Most of

them would be due to thermal IIurnsor to indirect effects ‘

of the blast.

Beyond 3 ,000 Yards. Few, if say, injuries may be antici-

pated.

...- . ..— —.— . .-—.
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Radiologicel Haz:xde Produced by Aerial Burst. The detonation of an

atornic

aerial

by the

bomb produces two generalized types of radiological hazards. In an

burst, the first, and by fn.rthe most Injuriozis tc people, is caused

intensive @mna r;.aiationand the vsst shower, or “flux”, of neutrons

released during the split-second@rioa of actual detonation. While this

particular hazard lasts only a few seconis, its ‘killingpower is incredible.

In combination with injuries from other causes, it ~be expected to result

in death to practically all persons within 1,000 yards of the center of impact.

Being an adequate distance from the ~oint of detonation is the only 2ractical

measure of mass protection from this hazard, although some persons in near-tiy

positions may escape its effects due to ‘chance shielding. This ‘iaccidentalm~

form of protection may be provided by terrain, earthen exsbankmen%s,hea~ w.d.ls

of concrete or similar radiation barriers.

The second type of radiological hazard produced ly

is the lingering, or persistent,

radioactive fission products, or

are of only minor importance, as

swept skyward with the hot geses

hazard attributable to

atomic bomb explosions

the p?esence of

‘bomb ashes”. In an aerial hrst, these

most of the harmful flwastematerials” are

resulting from the explosion. There they

are widely dispersed ky the varying winds at different levels of altitude.

The likelihood of serious ground contamination attributable to fission products

is mall, even near the center of impact. &rial contaminationmay, however,

tmpor.arily provide serious hazards to aiscraft operating within some miles

downwind of the site of detonation. Then, too, Mf~l outw from the bomb

cloud nay produce localized hazards at points fw removed from the place of

actual attack. The principal effects of the latter would be psychological

rather than @ysical,
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.RadiologlcalHazaxds Produced by Surface and Sub-SurfaceIMrsts. In

plaxuzingfor radiological defense, the possi%ilit~ of surface and sub-surface

%onb detonations c&ot be entirely disregarded, though likelihood of their

employment ia considered corqxmetively small.

In a surface burst, the radiological hazards produced at the actual tine

of detonation are grossly comp~.rableto those of an aerial burst, although

the ran~e of the blast effects may he noticeably lessened. On the other Md,

the lingering radiological hazards will usually be of far greater importance

than in those instances in which the bomb is exploded in mid-air. Persistent

radioa.ctiyeground ccntemt~~.tic~mey reasonably be expected to le encountered

in the target area. It will represent a serious hazard, particularly to

personnel whose civil defense duties may rec;uireentry therein. Downwind

contamination of the air will %e much the same as tbt resulting from an aerial

burst, In zvi&itim, there my te contamination of nearby bodies of water as

a result of ‘fall outn, while spread of wound contamination through surface

drainage and movement of sub-surfacewaters is zlso a distinct ~ossibility.

Any dist~at, dovnwi>d ~hazardsattri%utzble to cloud ‘ifalloutflwill be jy?imarily

of ?sycholouticalsignificance, as

Should the born-nbe detonated

was the case in the second Bikini

differ videly frou those :roduced

iu the case of .anaerial Imrst.

beneath the surface of a body of water, as

e~eriment, the radiological effects will

by surface or aerial explosions. Under these

circumstances, the rc,diatfonsrele~.sedat the instant of detonation may largely ‘

%e ‘absorbedflby the ‘eaterant so %e ?ender:d of minor importance. On the

other Fxmd, aerial cont:iJin3tion,thou:h .greatQ-limited in extent, may be

of hi~h inten8ity. All nearby land sreas md above-surface objects, as

well ,asthe water 3oay itself’,will doubtless ie >eavily contaminated with

—-.— - -. -.
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radioactive fission products. As a rule, this

unusually long

dispersion and

periods of time, depending upon

dilution in the

OBJZCt!I~S OF A

The primary objectives of

water and other

contaminationwill persist for

rate of radioactive decay,

factors.

PLM FOR RADIOLOGICAL DEFI’ME

the radiological defense plan should be:

a. To prevent or mitigate personnel injuries resulting from

exposure to radiological hazards, through detection and avoidance
9

of such hazards;

b. TO facilitate the work of reliaf and the restoration of

essential services, through the protection of perxonnel whose civil

defense duties require their entry into radiologically hazardous

areas; and

C* To prevent or minimize confusion and panic, through the

collection and proper dissemination of factual information

the existence, or non-existence, of radiological hazards.

concerning

=JCIAL CCHSIDXIL,TIONSIX PLAIfiTINGFOR RADIOLOGICAL DiZF3NSE

The peculiar characteristics of atomic attack present new and Mghly

technical problems of defense, requiring special consideration in all phases

of radiological defense planning. The more important of these are:

Detection and Avoidance of Radiological Hazards the Basic Princide in

Radiological Defense. Assuming lack of varning of attack and consequent

inability to utilize available shelters, little can be done to protect ~ersons

within 3,000 yards of the point of horcbdetonation from the extreme radiation
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hazards existing at the moment of actual explosion.

On the other hand, personnel injuries caueed by over-exposure to the

persistent radiological hazards produced as a result of the detonation can

very often be either prevented or mitigated through detection and avoidance

of those hazards.

In view of these facts, the detection and avoidance of radiological

hazards necessarily becomes the basic principle for all radiological defense

operations within the civil defense program.

External and Internal Radiation Hazards. One highly itisldiouscharacteristic

of many radiological hazards is the fact that they may exist either outside

of or within the human body. In most instances, the source of radiation

remains outside the body and causes injury through penetration of the tissu8s

from without. Under these circumstances, the rays or particles are termed

external radiations. Broadly speaking, injuries attributable to this type of

hazard ustily become apparent within three

On the other hand, radioactive fission

inadvertently enter the ‘oody. This usually

as inhalation or contaminatlom of open cuts

weeks titer exposure.

products, or #bomb Wasten, may

takes place by direct methods, such

or wonnds. It may, however, occur

hiiTect~y, as is the case when h-s eat fishes whose bodies contain radioactive

materials picked up in feeding. Once inside the body, the radiations from such

materials penetrcte and ionize the tissues from within and are consequently

called internal hazards. Since the amount of material &hering the body is

/“
usually small and its radioactive intensity comparatively low but often long-

li.ved, injuries attributable to internal hazards may not become apparent for

se~eral.years.

Limitations of Protective Clothing and Devices. Insofz as highly Intensive

radktions =re concerned, truly motective d.~thing ia nonexistent and there



is little reason to believe that its future development la possible. OrtiXMrY

clothing, however$ not only ?rovides protection against certain of the less

penetrating radiations, such as alpha particles, but also p~events, at least to

a degree, surface contamination of the skin with fission yroducts which may

unavoidably be picked up in contaminated areas. As a general ~nle, contaminated

clothing should be removed and disposed of as soon es possible after leaving

contamimted areas. Disposable hats and gloves are desirable for use by those

persons whose civil defense duties require their entry into radiologically

hazardous areas in which they are likely to pick up contamination.

While it my prove desirable to provide certain alvll defense personnel

,-> who are required to work in radiologicallyhazardous areas with face masks of a

type effective in preventing inhalation of radioactive materials, their widespread

use

nor

by members of the civil population is currently deemed %0 be

desirable.

Limitations of Decontamination Procedures. Decontamination

neither necessary

pocedur~e as

they pertain to extensive land areas, buildings, ships or large items of special

equipment have .woved to he impractical. On the other band, human decontamination,

confined to the removal of contm~ted clothing plus thorough washings and re-

washizugsof the face, hands and fiodywith soap and water, often is both flr:~ctical

and effective. This should be routine ~rocedure for 2ersonnel required to mrk

in contaminated areas.

Detection of Ionizin~ Ikdiations Requires Special Zquiment in Esnds of

Trained Personnel. It is impossible to see, hear, feel or smell ionizing

radiations. Their presence can be detected onlyby means of

such as ionization chambers and Geiger counters, operated by

personnel.’

special equipment,

technically trained
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Protective Measures for the Individual. While the primary measures of

radiological defense are of a highly technioal nature end would necessarily have

to be carried out hy members of a specially trained and equipped radiological

defense organization, the private invidimal should be prepared to take the

following precautions in order to assure the maxhtun possible degree of per~ond

protection from radiological hazards:

a. He must be thoroughly aware of the insidious nature of the

radiological dangers inharent in atomic attack and must strictl~ comply

~th all instructions and regulation promulgated for the purpose

of minimizing their devastating effects;

b. He must avoid designated radiological hazards;

c. He must make every effort to avoid bodily contaminationwith

radioactive materials and must follow the presoeibed measures for

perronal decontamination should he have reason to believe this tody

my have %ecome con%mhated; and 4

d, He must exercise.every possi%le precaution aimed at prevention

of internal radiation hazards caused hy”entry of radioactive

mterials into the “Dociy.3’orexample, he would refrain from eating

or drinking foods and liquids ~Mch there is reason to believe may

be contaminated,would refrain from-king while working in or

near radiologically hazardous areas and would wash the hands

thoroughly before handling foodstuffs.

In this gener~l connection, it is naturally assumed that he would tpdce

full advantcge of available shelters should the

IMXCLOGICAL DEF2XSl CIPZRM?1ONSIN

time factor p4nmit.

SmIcm AmuS
●

Collective operations carried out in stricken areas hy members and
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oo~ponents of local radiological iiefeneeorganizations represent the

back?one

they may

injuz-ies

of the entire radiological defense 2rogr.a% In u-ay instances,

yove to be not only the means of prevention of coumtless humm

caused by over-exposure to ionizing radiations, but SJ.SOthe key to

sde, orierl~ and effective oper-.tlonof all civil defense activities ‘fithi~

a stricken area.

Practically all organized measures of radiological defense tie caz’~ied

out hy local organizations.

service o?er~ttonai. Each is

Area Survey operations.
,’

They take the form of area survey and technical

discussed below.

Each local radiological defense organization should

f.(*,, ‘. number among its components ~0 or more Radiological Defense Area Survey Units.I
J“
/’”ry !l!heseare groups of from four to ten individuals fully trained and specially

equip~ed for detection and measurement of ionizing radiations. Under technical

direction of the I?a.biologicalIlefenseOperations

they would comiL.ctsurveys of assigned areas for

delirzitin~radiological hazards.

Officer (Area Survey Units),

the ~urpose of detecti~ and

Zxcept as otherwise prescribed and with such vari:~tionsas my be

neces:ikted ‘~yoperational exigencies (radiations of extreme intensity,

physicil destruction, irregularitiesof terrain and similar obstacles), area

surveys l:ouliibe made cm s uniform line transect

lines fmm 1~()to 200 yards apart. In%uilt upW

followed, surveying each one, or every other one,

of the ‘olccks.

basis, following paral>el

sections, streets would be

depending upon the size

In the viciniiy of the so-called ‘lincidentareati,or ‘area of tot~

destr~cti~nW, the lines of survey would take $he form of converging radii

directed tovard the center of destruction. These particular operations are

aimed primarily at uetermlning the perineter of the radiological hazard

●



which iaayreasonably “De
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expected to exist in or near the ticident axea.

‘Me information gained will be of especial value to firefighting, resene

and other civil defense groups operating within thisvitalarea.

The so-called “rear areasw include territory extending back from

six to eight miles on all sides of the incident area. ZIerethe radiological

surveys would be made on the standard parallel-line-basis. Tb.eyXay be

expected to provide facts essential for safety in the directed movements of

the civil population. On the basis of information furnished %y the Area

Survey Units, the police service then would ~ost, and where necessWY Patrol,

the boundaries of all radiologically hazardous areas in order to prohibit entry

therein by unauthorized persons.

The %mediate down-wind areaH extends up to 50 miles from the center

of the incident area in the general direction of the winds prevailing at

the tine of and immediately folloying the incident. Area survey operations

conducted in these areas would take the form of ~spot checkstiaimed at

detection of any radiological hazards attributable to cloud ‘fall out”. Do~m-

wina surveys at greater distances wonld be made by Area Survey Units from

other local organizations in accordance with directions from the appropriate

State Civil Defense Director, acting with the advice of his Qxiiologlcal.Defense

Aivisor.

The so-called ‘down-waterH operations are surface surveys of streeas ad

rivers ai~ed at detection of radiol~gical hazards which -v be considered

capable of later ymoducing hazards at ~oint8 downstream from the incident area.

Individuals engaged in area survey operatims would record all significant

radiation data on standardized ~wid sheets.

especially information concerning the nature

‘hazardswould be >eriodlcslly tr~smittza to

Zlssentialdigests of these data,

and location of radiological

the %diologi.cal Sltaa%ion

-. ..
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Plotting Center in the operational headquarters of the local Civil Defens8

~irector via established channels of communication. 2here they would tie

graphically ~ortrayed on charts of the locality in order to provide current

infor~ition on the radiological situetlon.

:v:luatim of the dp.tacollected by the Area Survey ?Snitsand summarized

on the %diol~gicd Situation Plot would :rovfde the 10C21 CiTil %fense

Director .xith:nformati~nvifxilto proper discharge of his duties and =csponiai-

3ilities. It also would furnish the police, firefighting, rescue and other

civil defense groups with facts essentta.1to preceding eeff31Ywith their

inspective operations.

In this connection, it should be ohtious that negati~e information ‘-

that is, no r:,dt~tionsdetected -- gzthered by Area Survey Units may often

be of as great, and soneti,neseven greater, importance thaa positive data.

l’orey~ple, shculd the area suney operations disclose no radiological ‘hazards

within certain areas, all citil defense activities within those pextioubx

sections can be conducted without fe~~ of in$u?ies resulting from over-exposure

to ionizing radiations. In addttion, the civil population uan also be

assure5 that ao radiological dangers exist therein.

l%cb~ical Service 9oer3.ti.ons.Each local.rediol~gical defense organization

should hme.among its components from ten to 100 .H.adiologicalDefense Technical

,\ Serviice?Jnitsfor assignment to various Civil Defense Services. These groups
\:-

shoulci‘oecomposed of from two to 20 individuals fully trained and specially

equip;-jedto tetect and measure ionizing r~dfations. 9?he~wonl& operc.teunder

tech.ntca,ldirection of the Radiological I)efenseOperations Officer (Technical

Service Units) .an~under tac+icd direction of the individual in charge of the

police, firefi.~ting, medical or other operational unit to which assi~ed.
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!l?heirduty would %e to collect and interpret

rate and intensity of radiation necessary to

yersonnel whose civil defense duties require

hazardous areas.

technical information on

prevent over-exposure of

their entry in+o radiologically

Radiological Defense !l!echnicalService Units should always aCCOWW,

or precede, the police, firefighting, rescue and othsr oper:.tlonalgroups

to which assigned into any and all areas where there is reason to believe

that ionizing radiations may be encountered. On the basis of the radiation

rate and intensity data secured, the radiological defense personnel would

advise the leaders of those unite concerni~

U&rker8 may remain in specific radiologically

hood of injury. Withdrawals and replacements

the maximum period of time which

hazardous areas without likeli-

made in accordance with the

advice furnished should provide protection from radiation injuries for all

persons engaged in post-attack civil defense operations.

Radiological Defense Tecbnlcal.Service Units assigned to firefighting

groups are likely to be emong the first, if not the~ery first, radiological

defense units to detect the presence of ionizing radiations in bombed areas.

Therefore they report their initial detections to the Radiological Situation

Plotting

Director

must, of

Center la the operational headquarters of the local Civil Defense

vla established chmmels of communication. All significant data

course, be incorporated in the plot.

TEE RADIOLOGICAL DEFENSE!ORG~ZATIOZ?

General Organization Requirements. Effective radiological defense on a

nationwide scale necessitates not only immediate establishment of a seperate

Radiological Defense Division in the Office of Civil Defense, but also i~ediate



-iJ-

development of Radiological Defense Organizations, including

units, in statex and communities. All plans of organization

defense must be fully integrated with those for the over-all

program.

operational

for oradlological

civil defense

The primary ;~urposeof the organization must necessarily be the collection

and interpretation of the technical.information on existence of ionizing

radiations which is required to ac~eve the objectives of radiological defense.

Proper interpretation of data concerning the rate and intensity of

Ionizing radiations requires their collection on a tmlform basis. mther~ore,

the necessity for close cooperation, not only between various state and local

components within the Radiological Defense Division, but also %etween Division

units and comparable units within the &med Forces, demands absolute uniformity

of all radiological defense ?r?cedures. These two factors com%ine to require

an unusually high degree of standardizationthroughout all levels of the
●

radiological defense organization.

In addition, there are two other organizationalrequirements With are

of vital importance. First, in order to have an effective organization

comprised of fully qualified teclmical personnel available at the time of

attack, it is imper-tlve that the IladiologicalDefense Division be immediately

formed and activated, if only on a limited scale. Secondly, in order

adequately to train and prepare for radiological defense in tine of war, it is

xm?essar~ during the ~resent peaceti~ period to develop an organization of

essentially the same design and strength as may be required in the event

of war. These particular requirements are pculiax to radiological defense

in that no nucleus of organization for such defense now exists. Most other

elenents of the civil defense organization currently texlstin sone degree and
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rapid expansion and

In organizing for radiological defense, the

constantl~ be borne in mind:

Practically all

Survey and Technical

The opernt%onal

but ki#ily technical

actual defensive operations

coordination.

following facts must

would he per<ormed ‘oyArea

Servibe Units within local orgenizations.

activities carried out b~ State units would be linited,

in nature.

The functions of the national organization would he

wltlfdevelopment of sound training end operational plens

of tight technical direction of activities.

largely concerned

and maintenance

Responsibilitieswithin the regional offices wuld be those of inter-

state coordination.

National Organization (Chart ). In addition to promulgation of sound

training and o~erational plans, the Radiological llefenheDivision of the

Office of Civil Defense would establish policies, principles and standards

to be followed in activities of the state and local organizations.

The personnel immediately required within the Radiological Defense

Divisj.on,includes~

a.

,,

Chief, Radiolo@cal Defense Division.

He would he responsible for over-all administration,

eqxmvision and coordination of the radiological defense ?rogram

and for its scientific and tedraioal application within the

cIvI1 defense yogram. He should qossess outst~mding abillty

and national recognition in the field of radiological defense, ‘

as well as thorough appreciation of the scientific and technical

aspects of this highly specialized field, Including its medical
●

implication% Hls academic background should include a
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iloctoratein a physical science or in medicine, preferably

the latter. He should be of professorial rank, or the

equivalent, while military experience related to atomic

warfare is highl~ desirable. He should he a ‘career

employee”.

b. Denuty Chief for Technical Direction.

He would serve as senior advisor in the tehbnica.1aspects

of radiological defense, with cognizance over all scientific

and technical matters pertaining to deteatlon and measurement

of ionizing radiations and standards relating thereto. He

should possess outstanding ability and recognition in a field

of science basic to radiological defense. Ms academic

background should include a I%*D. or D.SC. degree in a physical

science related to radiology. He should be of professorial

rank, or equivalent. He should be a ‘career employeen.

c. Administrative Assistant.

the

all

and

He would serve as general administrative assistant to

Chief, .%diological Defense Division and be responsible for

administrti~e details. He should possess both experience

demonstrated ability in high level staff procedure.

As implementation of the over-all civil defense program progresses,

there will be required in the %diological Defense Division four Assistant

Chiefs, one for Personnel, one for Security and Public Information, one for

Plans and Gperatlons and one for Logistics.

The Division should be servedhy an Advisory Committee on .Radiologica.l

Defense, conposed of five nationally recognized authorities in the fields of
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medicine, physics and chemistrywho are also experienced in the -practical.

aspects of radiological defense. Its prtmary mission would he to advise

the Chief of the Division in matters of over-all policy and to submit

recommendations -~ertainingto general operation of the Di%tsion.

In addition to the Xtvisory Committee, the Division should also be

served by a number of advisory sub-committees, These so-called Task

Committees would be actual mrking groups composed of recognized authorities

in specialized scientificfields. They would be assigned specific tasks

aimed at the solution of key problems, such as those pertaining to education

of the pllmc, instmment

be of vital importance in

radiological defense.

standardsand training methods. Yheir work would

the development of a sound and effective plan for

Regional Or@~ization. When Reglone3 Offices are eetzblished; each

should have a *&dioIo@.cal Defense Division primarily ooncerned with

inter-state coordination of operations. It would he comprised of a CMef,

an Assistant for Plens, Operations and Training and an Assistant for Logistics.

State Organization. (Chart ). The State Radiological Defense Division

should be headed hy a Chief, with an Assistant for Plans$ operations and

‘i’rainingand an Assistant for Logistics. He would be served by a State

Advisory Committee on .RadiologicalDefense, composed of recognized authorities

in the fields of @ystcs, smdtcine and chemistry.

The only truly operatimuilanits within the state radiological defense

organization should be !llechnicalService Units assigned to Mobile Reserve

Battalions, plus Zimlted numbers of Special Purpose Units which would operate

under technical direction of the Chief of the state Division. The I.atter

units, as ordered %y the State Director for Civil Defense, would perform
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deteiled technical f~ctions requiring highly specializedknowledge -d s~llS.

Local Organization. (Chart ). Zach Local Radiological Defense

Division would be composed of the following members and components:

a. Chief, Looal Radiological Defense Division. liemust be

specially trained @ fully qualified in the duties of the

as~i~en~a He would serve zs @tisor to the local Director

for Civ12 Defense, furnishing technical information concerni~g

the radioi~gical aspects of civil defense. He would he

responsible for the technical direction and coordination of

all radiological defense activities within the locality and

would advise the director in all matters relating to radioio#cal

defense.

%* .?aalolo,giczd Defense Oper:-.tionsOfficer (Area Survey UfitE). He

nust be specially tr~,iried:andfully

of the assipynent. Under technical

would serve as %diological Defense

Survey Units), furnishing technical

qualified in *he duties

directionof the Chief, he

Operr.tionsCi’ficer(Jrea

information on the nature

and lot=.tionof radiological hazards. Se would be resFonsi%le

for maintenance of the central or headcp.zsrtersRadiological

SituationPlot ‘andfor technical direction of all rs.iitlogical

defense area survey oper~tions.

c. Radiological Defense Operations Officer (Yechnical Service Units).

He must be specially trained and full~ qualified in the duties

of the assignment. Under technical direction of the Chief, he

‘wouldserve as ?~.biologicalDefense Operations Oificer (Vec:hnical

Service Units), furnishing technical information concerning the
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radiological protection of personnel aomprlsing operational

units of the firefi@ting, police, medical end other ser~ces.

He would be responsible for the technical direction of all

radiologicaldefense Technical Service Units, and for the

assignment of such units, or personnel therefrom, to other

operationalunits.

d. radiological Defense Lo& sttcs Officerm He must be specially

trained and fully qualifte4 in the duties of the assignment.

Under technical direction of the Chief, he would serve as

Radiological Defense Logistics Officer, supplying all radio-

logical deiense equipment and materiel required hy the local

radiological defense organization. n wouldbe responsible ,

for the supply, maintenance and re-supply of all operational

equipment required by ilreaSurvey, Technical Service and other

radiological defense oper:itionalunits.

e. %idiological Situation Plot Groun. This @t is composed of

from one to five individuals of officer grade and from five to

twenty-fi~e of technician grade, all specially trained and fully

qualified. Uhder teahnical direction of Radiological Defense

Operations Officer (Area SurveyUnits), the Group would maintain

.RadiologicalSituation Plot in *32soperational headquarters

of the Local Civil Defense Director, and would be responsible

for the correlation, charting and recmding of information

concerning the nature and location of all radiological hazards

within the local operational area.

f. Radiological Defense Oper;:tionalSupply Groupe This unit would

he composed of one individual of officer grade and from two to



ten of technician grade, all fully qualifted and Speaialb

trained. Under technical direction of the

Logistics Officer, the Group would supply,

radiological defense operational eqyipnent

Radiological Defense

repair and re-supply

required for use

within the local

emergency supply

required by Area

operational area. It would tieresponsible for

and maintenance of all operationalequlpent

Survey and Technical Service Units during

periods of actual defensive operations.

& Area Survey Units. (Ten to 100 IMts). Each wouldhe CoWpos~

of from two to four individuals of officer grade, one of whom

should be desi~ted as leader, plus from four to eight indivi-

duals of technician grade, all fully qualified and specially

trained. Under teohnlcal direction of the Radiological Defense

Operations Officer (Area Suxvey Units), the Uhits would conduct

area surveys for the -purposeof locati~ radiological.lyhazardous

areas through the detection and measurement of ioniaing radiations.

They wculd be responsible for delimiting all such hazards and

for transmission of detailed information concerning the nature

and location of each to the local operational headquarters

through established channels of communications. They wtid

serve a primary function of ?rovlding the Local Civil Defense

Director with information

and responsibilities.

h. Technical Service Units.

vital to ?roper discharge of his duties

(Ten to 100 Units). Each would be

composed of from two to four individuals of officer grade, one

of whom should be designated as leader, plus varied numbers of

individuals of technician grade, all specially trained and fully
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qualified. They operate under technical dlreutlon of the

Radiological Defense Oper?tlons Officer (Technical Service

wits) and under tactical direction of the individud in charge

of the operational unit to which assigned and with which they

aove in operations. They would collect and interpret that

technical information (intensity and rate of radiation) which

is necessary to prevent over-exposure of personnel whose

dutiee require their entry into radiologically hazardous areas.

Their primary function would be the radiological protection of

members of the various technical service operational.units.

They would not normally engage in area eurvey operations.

Both hecause of the likelihood that enemy attack may come with little

or no warning and because the initial strike may he so devastating as to render

a large percentage of all members of a local Civil Defense organization

essentially ‘hors de combatw, it is important that development of the local

radiological defense organization incorporate the following characteristics.

First, reserve -personnelfor the four key positions (Chief, Operation

Officers and Logistics Officer) should be ‘at least two deepw, In other

words, there must be for each of these positions at least one additional

individual capable of Immediately assuming the positions in the”event that

the regularly designated personnel be for any reason unavailable. These

reserves should not only be fully qualified and trained, hut should also he

widely dispersbd insofar as their regular places of residence and employment

are concerned. Only then will constsnt availabilit~ of necessary personnel

be reasonably assured.

Secondly, all radiological defense operational units, especially

Survey and Yechnical Service Units and the personnel comprising them,

Area

must he
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80 organized and trained that they not only can serve a~ replacements for

other units, but also can operate either as units, or as individuals

performing unit functions. In other words, Area Sur~ey and Technical Service

Units must be capable of performing either survey or

may be assigned, while all personnel comprising such

of functioning as units, part-units or individuals.

service functions as

teams must be capaole

PEOIXJUMENT OF PERSO=

General Personnel Retirements. In the procurement of personnel for the

radiological defense organization,all thought and action must be directed

toward employment of individuals possessing the highest possible qtiifications,

particularly pertinent ability, training and experience.

Fersonnel prerequisites for various :>ositionswithin the Radiological

Defense Divisions differ widely. In some cases, the requirements call for

extensive technical or scientific training and experience, but only limited

admiaistrati7e ability. In others, the reverse holds true. Between thess

two extremes there are many demanding a bahced combination of qualifications. .

It is of utmost importance that the duties of each particular grade or

position be clearly set forth and that minimum qualification standards for

them be not only established, %ut rigidly adhered to in filling all positions

within the radiological defense organization.

Sources of Personnel. In general, it should be ;ossible to obtain

personnel for the Radiological Defense Divisions from the following sources:

a. Personnel for Local Organizations.

It is believed that a nucleus of personnel suitable

for local radiolo~cal defense organizations can be drawn
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from the ranks of the teachers of physics and related sciences

b.

,

c,

in the secondary schools.

Personnel for State 0rganlzatlont3.

It is believed that professors of ~hysics and related

sciences in the

adequate source

organizations.

various college8

of personnel for

and universities ?rovide an

state radiological defense

Personnel for National and Ileglonal Offices..

In view of the unique prerequisites reqtired, it iS

believed necessary to &aw key radiological defense personnel

for the National.and Regional Offices of the organization either

from the faculties of various colleges and universities or from

those persons privately engaged in

Z!!3AIITING03’ PERSON’MXL

General !l?raining Requirements. In the main,

personnel require not only technical training and

physics or some closely related science, but also

pertinent professional pursuits,

all radiological defense

practical experience in

specific instruction and

practice in the special techniques of detecting and measuring ionizing radiations.

It is highly desirable that key administrative personnel possess, in *dition

to the technical background just mentioned, military experience in problems

pertdning to atomic warfare.

All technical training of radiological defense personnel shoulx%be

conducted under the technical direction and supervision of the Chief of the

Radiological Defense Division, Office of Citil I)efenseand in accordance with

a specific program approved by the Advisory Committee on Radiological Ilef’ense.
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This training must be characterizedby the ~ghe$t :~oseibledegree of

uniformity and standardization and must be closely integrated with related

courses of instruction in the National Military Establishment. ~Yurthermore,

since the development of radiological defense personnel fully qualified to

perform,fiheirrespective duties reqtires appreciable time, immediate peacetime

inauguration of an approved training program is imperative. Its initiation

cannot be postponed until the moment of attack

In addition to the technical training of radiologicaldefense personnel,

it is necessary to orient all other members of the Civil Def@nse organization

with respect.to the specific radiolo#oal problems which they are likely to

encounter in -performance of their assigned duties.

Specific !TrainingProcedures. In order to obtain the high degree of

proficiency required for effective radiological defense, it is essential tkt

the following

organization:

a.

training procedures be adhered to at the several levels of

Local Training.

Trdning in

primarily toward

ficiency in area

the local organizationsmust %e directed

the development of maximum individual pro-

survey and technical service operations. It

woI&i consist

techniques of

plus detailed

I.axgelyof instructionand practice in the

d~tecting and measuring ionizing radiations,

discussion and analysis of the specific problems

likely to he encounter~d in performance of their duties.

Selected teachers of physics and related sciences from the

secondary schools would be gives extensive basic training

in radiological defense at various colleges and universities

stressing the ?ractical techniques employed in area SUHSY
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and technical service operations. Those vh =ccessf~ti

complete this course of instmction wI1l be qualified for

positions as leaders of Mea Survey and Technical Service

Units. Thereafter, those interested individuals who have

demonstrated outstanding ability in the basic training Yould

be given additional instruction which will qualify them to

serve not only as unit leaders, but also as local instnctors.

%. Training of Personnel for Special Purpose Units.

The training of personnel for Special Purpose Units would

he conducted at various collegeo and universities under the

ad.ministrativedirection of the Chief of the State Radiological.

Defense Division. All personnel assigned to mchu nits would

require, in addition to their own special technical training

and experience, specific instruction in the more complex problems

of radiological defense.

c, Training of Key Personnel.

Insofar as ;~ossible,key administrative and technical

personnel in the raaiolo@cal defense organization should be

given such advanced training in the problems of atomic warfzre

as may be offered within the several branches of the Xational

Military 38tahlishment.

LOGISTICS

General Logistics Policy. The procurement and supply of radiological

defense equi~ment and materiel is a major ~roblem, complicated 3Y the fact

that it is curently impossi?)leto state what specific types of special



equipment are “oestsuited for radiological defense iwalning and Operations.

In ~=neral, it may be said that the over-all equipment and materiel requirements

for rtiiological defense would be computed by the Office of Civil Defense;

that ,;rocurement-meferably would be through a common source and in accordance

with plaas ami specificati~nsjointly agreed upon iIythe Office of Civil

Defense, the ;irmed2 %ojeet, the Armed Forces and theorces Special Xeapons .

Atomic Xnergy Commission; and, finally, that supply should he in general

accord with the over-all civil defense logistics PM.

In the state organization, responsibilityboth for development and

implementation of the radiological defense loglstics plan and for technical

supervision of logistics operations would rest with the Assistant for Logistics.

He would aot in accordance with the general provisions of the over-all civil

defense logistics plan promulgated at the national lemel. Within local

orgzxiizations, corresponding responsibilitywould rest with the Radiologic=i

Defense Logistics Officer. He too must act in strict accordance with national

policies.

Tymes of Zouipment Reauired for Local Operations. The principal t~es

of radiological defense equipment required for Lcoal operations are~

a. Survey Metersc These instruments (ionization cheshers and

Geiger counters) are utilized for the purpose of detecting

and measuring ionizing radiations.

Il. Dosimeters. These instruments (primarily special purpose

electroscopes) are utilized to record total periodic exposure

of personnel to ionizing radiations.

C* Plottinq and Charting 3quipment. This includes area maps,

grid charts and all other items of equl.pmentused for
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dzndardlzed recording and graphic portrayal of technioaldata

relative to the presence of ionizing radiations.

For the aost mrt, radiological defense equipment and materiel required

for use ‘Dylocal organizations both in training and in actual defensive

oper:-:tionsskuli %e stored, under lock, in Felice and fire st~tions and in

those schools and buildings regularly utilized as training centers.

COMNUNICATIOI!TS

General Communications Problems. Because of the many complicated

~roblems involved, establishment of a separate communications system for use

by the Radiological i)efenseDitision is deemed neither sound nor Wactical.

In actual operr.tions,.=ea wrvey and Technical Service Units, which notilY

operate in close association with the yolice and fire services, ‘.lould depend

primarily upon communication facilities of those services and secondarilyupon

telephone, telegmph and other putilicservice facilities.

P=-ticularUJ in the event of atomic attack, it is reasonable to suppose

that for a period of hours immediately following the incident -- vhich may

reasonably be expected to be the cr3-ti.calveriod for nest radiolo~ical defense

opere.tions-- the yincipal communication facilities available for use Iy

radiolo~:cal defense personnel actually engaged in defensive oper:.tionsmay

be the two-way radio systems maintained ‘oythe police and fire services. It

is,

and

and

the

of course, possible that these and other facilities ~ be inoper~tlve

that messenger service will have to be inaugurated.

Post-Incident Communications .?rocqdures. In

fire radio systems are the only communication

imediate ~ost-incident period and in tiew of

the event that the police

facilities available in

the ~rer.tvolme of essential



traffic whioh zmst be handled by these facilltiea, individual members md

functional components of

be required to adhere to

Transmissionsof all

the local r~iologicd defense organization 8hC)dd

the following communication yocedures:

~esmust be kept to an absolute minimm. In

the main, radiological defense messages should be confined to issuance of

directions and reporting of essential digests of information concerning the

radiological situation. Radiological dafense >ersonnel should not undertake

personally to operate (that is, call or talk over) either police or fire

radio commnnicatton facilities. Instead they ehould write out, fn the briefest

possible form embodying absolute clarity of meaning, ~ and all messages

which require transmission. These would lIeturmed o~er to the police and

fire communications oyer%tors for transmission in accordance with eppowd

procedures and established priority schedules.

As soon after attack as operational -~rocedurespermit, available

telephonic communication service should be utilized in order to reduce traffic

on the radio systems. AS a general rule, direct lines to the local civil

defense operational headquarters would be a~ailable at regular or emergency

police or fire stations and sub-headquarters.

Special Radiological Defense Communications Code. Serious consider:.tion

should be given the desirability of developing a simple, standardized communication

code for use in radiological defense operations. Such a code would allow for

brevity of operational messages. It would also provide the security essential

in trammlssion of technical information.

PR2PUION Ol?THE llBLICESSINl!IALTO WFEOTIVERABIOLOGICAL IEFXNSE

MiczimumProtection Requires Thorough Public Prevarcti.on. !l%eeffeCti’7eneSS



fi?~ 4 all radiologicaldefense operations conducted at the time of and

immediately foliowing atonic attack will be in large measure directly

dependent upon the extent to wkdch the public may nrevious~ have been

prepared to aeet the eventwl.itiesof suoh attack. I;!axi.-~rot~cti~n

requires sound and thommgh :jrep.W;,tionof the entire civil yq.mktion well

. in advance of the time of actual attack.

3ducation of the .Nolic of ?araaount Importance. Education of the

:mblic in re~pect to the true potentials and actual limitations of atomic

warfme is the only means ‘~ which the civiZ ~opulztlon my ke ade~uatev~

pre~ed to meet the eventualities of atomic attack, Prompt development

and implemen$at.ionof such an educational program is a ma~or undertaking

of vital.importmce to national security.

Objectives of the Xhcational .?rogram. It is ~enerdl;~ e.ATesdt~l~t

the qsychcdogical aspects of atouic warfare are of maximum military and

goliticcl significance. No yevious type of werfare has offered such rich

opportunities to exdoit fe~- of the unseen and the unknown. It is, therefore,

obvtous that the :jrinaryobjective of a pro~am of educ~kion of the :uklic

in res2ect to atomic warf:fleshould ‘Deto dispel the

of the radiological hazards involved in such warfare

some understanding of and respect for the Potentials

ourrent unjustified fear

and to develo? 3 wiiole-

of atomic we3.yns.

Development of an l!ducationalplan a Civil Defense Responsibility. In

view of its vital importance to our national 8eourity, development of a plan

for the education of the public designed Aequtely to prepare the civil

popuhtlon for the eventualities of atomic attack properly is a prim~y

responsibility of the Office of Ci~il Defense. Detailed preparation of the

plan muld be the duty of the Chief of the Training Division. However, the


